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(54) (57) 1. YCTPOflCTBO flflfl BYpEHHa 
CKBAJKHH C O JJHOBPEME HHOfl OBCAHKOfi, 
BKJnoHAWee 6ypoBy» Konomcy c aaic- 
peiuieHHMM b ee nH*Hett **acTH nopoAO- 
paapywawUHM HHCTpyneHTOM h pa9Me^en- 
H y*> KOHtXGKTpiWHO eft o6cajncnyw kojioh~* 
Hy, ornniaroemeccH Ten, 
tto, c nenfcro «OBbnneHHK iipohbboah- 
TejxuHOCTH 6ypeHH« nyTeM yBejuweHHS 
ckopocth BMHoca nacTHU miiana aa 
c^et yMCHbmeHMH 90HM pasMwaa 3aTpy6- 
Horo npocrpaHCTBa oOcajiHott kojiokhu, 
o6c<vnia« KonoMHa BUrtojweHa c npo- 
peawo brokb ee oopaaywineft f a yc-r- 



PoActbo CHaoxejio onopHUM CTaKaHOM,. 
pasMemeHHHM kohi^chtphrko c BHenmefi 
cTopoHU o6cam»oft kojiohhu, KapetKoft 
c pasacHMHbiMH 3 jre Me kt 4mh h ynopoM, 
jiotkom, aaKpenneHHbw b Bepxtiett 
i*MacTH KapertcK, m sadHTBWKH rwaHKaMK, 
tipHicpearieKHbiMH k Huxneft qacTK ke- 
peTKH c BHenmeft h BHyTpeKHeft cropo- 
hu oGcafcHoft koaokhu b MecTe npope- 

3H t UpH 3T0M paBXHMHMe SJieMeHTbl 

KapeTKH paaMe^eHU b npopesH c bo9~ 
moxhoctbej nepeMemeHH« k oOpaaoB shhh 
qejm itpn b s aBMQReftcTB hm ynopa icaper- 
ick c oaopHWM cTaKanoM, a sanuiTHue 
nnanKH yc t a ho b ne hm c bo3MOxhocti>io 
repMerHsai^KH mejra. 

2. yerpottcTBO no n.t, o t jTh- 
^aiomeecK T6M, mo B«omi 
npoflonbHoft npopesrt otfcaflHott jcohohhh 
BunonHeHbi nonepe^Hwe HaApe3bt» pac- 
nojiametiHtse no o6e ee ctopohu. 

3. YcTpoBcTBo no nn. 1 h 2, o t- 
ji h <i a k> m e e c h reM, *ito pas- 
OTMHue 3JieMeHTW Bwno^neHM b awe 

pOflHKOB . 
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frbo6peTemte otkochtch k ropMOMy 
Aeny, a kmc hho k 6ypcHHW cxBa*HH 
b noponax, nepexpwTfenc cBepxy toji- 

W>ft pMXJTbK OTJIOXeHHH. 

Uejibio M3o6pereHKH kbjiuctcr rtoBU- 
meKHe npowaDOAHTejibHOCTH 6ypeHMH 
nyraM yBenH^emifl ckopoctm Bbraoca 
vacTHU nmana 3a cuct yMeHbmeHHH 30- 
kw pasMWBa 38Tpy6Horo npocTpaHctBa 

o6caAHOM KOAOHHfel. 

Ha *Mr.1 h d»nr-2 npencTaBJieHo 
ycrpoftCTBO b Asyx npoexmuix, 06- 
nptft BHAi na <Jwr.3 - paspes ycTbe- 
eoft qacTH ycTpoftCTBaj na $Hr.4 - 
ceneime A- A Ha fcnr-3; na $kt.5 - 
ceneHHe B-B Ha <t>nr«4; Ha $mr.6 w 
4>Hr.7 otScaAHaH KOJioHHa c npOAOAbHoft 
npope3bK> h nonepeuHMMH HanpesaMH, 
Bap«aHT« BbinonHeHHH. 

yCTpoflCTBO JUIH 6ypeHM5! CKBajCKH 

C OflHOBpeMeHHOfl o6caAKoft COCTOHT 
H9 (SypOBOft JCOJIOHHbl 1 (4>Mr . 1 K 2) 

c 39KpeiuieHKi»iMH b ee HHXHeft nacTH 
3a6ofrHbiM jiBHraTejxeM 2, nopoAOpaapy- 
mawntHW HHCTpyMenTOM 3 h qefrrparopoM 
4. Ha GypoBoft xojiOHHe c noMoabio 
xoMyTa 5 aaxpemieHa c^ta^aaH kojioh 4 - 
Ha 6, b KOTOpoft Bwnc/iHeHa npoAOJib- 
Haa npopesv 7 co cxocaMH 8 b top- 
. uobldc qacTAit KOJiOHHw* B xxpope3b 7 

BCTABHGHa KapeTKa 9 C pa3TOMHW4H 

pojiMKaKM 10 (*Hr. 3-5), BUnOAHeH- 
hmmh M3 aaKaneHKoft <vranH oGpasyxr- * 

BtKMH B 06ca^Hoft KOJIOHH6 BjeAb 11 
AAHHOH I (*Hr-2). PaBXKMHUe pOHHKH 

10 aaxpeiuiertbf a KapeTxe 9 c ttOHoap>to 
nonnwrnHHKOB 12 Kaneim*, aansraieHHux 
or BUxaMa c noMomwo ynnoTHeHHft 13 
(fcHT.3 h 4) t Ba BHemHefl ^acra xa- 
peTKM 9 BwnojiHeH ynop 14,a x »hk- 
Heft ce «ctm 3aKpeixneRb! aamHTHue 
miaHKK 15 h 16, nepeKpHfiajoaCHe mejib 
c BHeuHeft h BHyrpeHHeft ctopoh o6~ 
caAHofl KonoiiHW. 3an^iTHwe nxia hkw yc- 
faHOBJieHw c o6ecne<*eimeM repMeTH33 * 
• UKH meJiH, aa* ^ero noanpyxHHenw 
ot jocicrejibHO flpyr APyra c noMomb» 
npyvKH 17, hwtmx Ha nanbuu 18. 
Jinn hc kjbom e hhh nonaAaHHH MacTHii 
mnaMa aoa pohmkh 10 KapeTKa 9 CHa6- 
xeHa ynnoTHeHHHMH 19 k 20. B sepx- 
Heft sacTH KapeTKH 3aKpenneH aotok 
21 ajih oTBoaa mnaMa ^epes c-reHxy 
oCc^ahoh KonoHHbi. Ynop 14 xacaeicH 
BepxHett ropAOBOfi ^acTK onopHoro 
craxana 22, pacnonoaceitHoro Ha ycTte 
cKBaxKH . flnn cHKJiceHHji AC*opMaitHi! 

06caAH0ft KOJlOHHbl TipH ee paCKpWTHH 
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h yxeHbineHKii ahhbm t wejin (6Hr.2) 
b o<5caAHoft KoAOHwe MoryT Obtrb bm- 
nojineiibf nonepenHhie HaAPeau 23 
((t«r«6), pacnonoweHHwe baoaxi npo- 
5 ACAfcHott npope3H 7 h co«A>*HeHHwe c 
neft*- 

RejTHWHy pacxpMTHJi o6caAHoft xo- 
hohhw, T.e. noipHHy b meAH' (4Mr.5) 
h ee AAHHy t (*nr.2) f onpeA^n^ioT 
10 H3 CAeAymnx yciioBHft:. d f < b ■« b ot 
HlrG, rAe d^- Max chm a Ab Hbtfl AKaMeTp 
qacTHU mnaMa ABHjryruerocn b KOAbAe- 
bom ceqeHMH ne»Ay oficaAHoft k 6ypo- 
BOft XOnoHHflMH t b t - owpHMa nejiH, 
15 cooTBeTCTByioQ^ii Ha^airy nnacTHxecKKx 

Ae^opNAAHft B 6ypOBoft KOJlOHHe. N " 

ycHJine na nepeMemeHHe xaperxn no 
o6caAHott xonoHHe h G - oceBan Ka- 
rpysxa na aa6oft. BHaieKH* b 0 k N 
onpeAejiHior sKcnepHMeHTaAfaHO . flnji 
aToro npeAsapMTeAbHo BwOMpawT oTpe- 
3ok TpyfiH nyxHoro AHaMerpa D f h 
jyiHHoft oxono 10 D h paapeaawr TpyOy 
BfloTO, HanpMMftp, ^peaepoBaHHen hjik 
c noMontwo csapo^Horo aimapaTa, 
cTpeMHCb npH 3TOM nonyTOTb bosmomho 
t3om>myio mcrory nosepxHocTH paapesa • 
I IlO KpaAH paapeaa Aejiawr ckoch 8 
I (*Hr. 2) - KoHCTpyKOHH KapeTKH npe- 
30 AycMaTpHBaeT ycraHOBKy B Heft poim- 
kob co cMemem'eM (<Jmr«5) raxHH 06- 
paaoM, «o^rf nKpHHa kx pRfla Hecxojib- 
xo npeauataAa MaxcHMajEbHo BO3M0«Hwft 
pasHep tjacTHA mnaMa* 
35 * 3areM aoaboaht xapeTxy k cxocy 
8 rpydu tf % nance* yAapw no Kaperxe 
hah ee ynopy 1.4, 3arqHaxfT xapency 
b cepeAKHy paapesaHHoro y^acTKa. llpH 
3tom onpeA^JWKJT AnHHy t pacxpMToft 
40 ^ac-TH TpyObi h oaeHHBawT ycHAHe N 
na nepeMemeHMe xapefKH. Ecam nocAe 
HSBAeHeHHH xapefKH H3 Tpy6w nwpMHa 
npopeaH oCTaAacb npexHeft (wcxoAHoft), 
a ycMAHe N He npeBUCHAo AonycTHMoro 
45 3HatteHHJi y to d6caAHyx> KOAOHHy Ae-» 
Aa»T H3 AaHHoro ceMenuH Try6. ECilH 

B BW6paKHOM OTpe3Ke Tpy6 B03HHXJia 

ocTaTOina* Ae^opMauHH, to BbifinpawT 
Apyryw Tpy6y c MeHboieft TOAmHHoft 
50 cTeKKK hah 6oAboero AwaweTpa. Do- 

nOJIKHTeJIbHOft B03MOXHOCTbW HCK/lKMHTb 

ocTaioHHyw Ae^opMaAHx* Tpy6bt HBJifleT- 
ch nepHoAHHecxaH nonepeKHaw HaAPea" 
Ka TpyOw y^acTxaMH 23 uwojib /ihhhh 
55 ocHosHoft npoAOJtbHoft npopesn 7 
(*nr*6) hjih 3aneHa MCTannHtjecKoft 
Tpy5w Ha HeMeTajiAWMecxyw, HanpHxep 
nojiH3THneHOByw. yKa3aHH«e MeponpHH- 
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THfl noaoonatoT onwoBpeMeHito cnwaHTb 
h yciume an* npoABH*ceHHfl KapeTKH rro 
Tpyoe. flnnny aawHTHbtx tuiaHOK 15 h 
16 BuCnpaWT paanoft nonoBHHe AnHHbi 
menu, T.e. P/2. 5 

yCTPoftCTBO A** 6ypCHHJl CKBaXHH 
C OAHOBpeMeHHOft oSCEAKOH co6Hpax>T 
If pa6OTGI0T C HKM CJie^ywrnHM 06pS30M« 

IlepeA wayajiOM 6ype kmh saroxaBJiH- 
b&jot o6caAHyio KonoHHy pac^eTHOH 10 
AnHHW f AOCTaTO*tHOK AJia nepexpuTHH 

Bceft MoQHOCTH pfcOCnbDC OTJIOXeBHA, H 

BMnonR«»T b we A npoAOJibHyro npopesb 
7 co ckocemh 8, yKaaaHHWM caoco6oM, 
a ecjw HeooxoAHMO, AononHHTeJibHue 15 
nonepe^Hwe waApeBW 23 (4>Kr.2, 6). 
3aKpenJiH»T Ha OypoBOft Konomie sa~ 
CoftHwft rHApoABHraTfiitb 2 (KanpnMep, 
Typ<$o6yp), nopoAopaspymajomHft HHcTpy- 
m6HT 3 t ueHTpaTop 4 h o6caAHyw kc- 20 
noKHy 6 c noMomwo xoMyTa.5. IIpw 
3Tom nopoAOpa3pytnaioinHfl mtcTpynenT 
AOJixeH (b a^hhom BapnaHTe npHMeKe- 
khh ycTpoftcTBa) cbo6oako npoxOAWTt 

B OOCHAHOft XOJIOHHe H BMCTynaTb H3 /!i 

Hee Ha HexoTopyw BemroKHy. 

Aanee saKpeiuiKwr k Htcraeft uacTH 
KapeTKH 9 yiuioTHOHKe 20 h sacprrHue 
miaHXH 15 « 16, noAnpy«w«eHHbie h 
coeAMHeMHwe Me*Ay co6oft C noMomfeio 30 
ixajiMxes 18* 

IIoasorot KapeTKy 9 k o6caAKoft 
kojiobrc co cTopoHK nopoAopaapymav 
mero H«crpyMeHra 3 h BaGHsaioT ee 
Bwanajie b ckoc ft, a 3aT*M b npopeab 3S 
Tpy6w ynopoM 14 nap y*y AO Tex nop, 
noKa KoBinj saJUHTHMX itnaHox AOftAyr 
A© fOTKKero oopeaa oOcaAHoft kojiohhm. 

BypoBoft cnapAA BHBemKBflxrr b Bep- 
THKanbKOM nojio»e«KH naA Towoft Cy- 40 
peHHff, iioaboa*t n©A Hero onopKwft 

CTflKSH 22 (<J)Hr.1-3)/BCTaBJWWT B 

sepxnxMo nacTb icaperKM 9 ynnoTHeHHe 
19, tam *e saKperuiHWT hotok 21 h 
npHCTynaiOT k CypeuHio. 4S 

flnn 3Toro b nortOCTb CypoBOft ko- 
jioHHU noAa»T noA HanopoM paoo^yw 
XHAKOCT*, kotophh, npottAH *iepe3 
rimpoABHraTejib 2 % itpHBOAHT bo apa- 
mejme nopoAopaspyraajouptft HMCTpyneHT. 50 

Ilocne onycicaHHH cHapHA* Ha 3a6ott 
HawnaetcH yj\ny6xa cKBaacHKhi o pwxjioh 
Tonme. PeaKTHBHbiH momsht ot t-hapo- 
APt-traTejm BoenpHKHMaercH Ma^Toft 



CTfl HKa Mepe3 nepxKiao MacTb kojiohhw 
GypwrbHbix rpyO. B aawanbHurt momcmt 
yriry6KH CHapRAa oTpa6oTaHMa« xrm- 
jsocrb co nuiaMOM HS/uiBaercH H3~noA 
oGcaAHofl kojtohhw. Ha/ibHeihaec 3ar/iy6- 
neHMe c Hap has npoHCXOAHT sa chct 
pasMusa phftcnoft to/hhh w paspymenHfl 
ee nopoAOpaapyinawmwM HHCTpyMe htom, 
npn stom ynop 14 KapeTKH conpHxa- 

CBtiOH C TOpUOBOHunOBepXHOCTbW cTa- 

xana 22 four. 3), xaperxa 9 c aamwT- 
HblMH lUlHHKaHH 15 M 1 6 yAepttHBaeTC* 
wa ypoBRe ycTbH ckbssoihw • Pojthkh 
iO xapeTKH wawHHawT xaTMTbcn no 
nnocxocTHM npopeaH 7 o6caAHofi ko- 
jiohhw, o6pa3yn b HeA 6erymyw znejib, 
koto pan nepeMenaercii no o6caAHofl 
KOJXOKRe CHH3y Bnepx, ocTaBancb npH 
3Tom aa ypoBHe ycTbfl ck b aacH hm » 

IIpO KbIB OM HflLfl SCHAKOCTb CO EJiaMOM 

nocTynaeT b Konbuesoe npocTpancTBO 
Me»Ay o6caAHOft h OypHJibHoA KonoHHa'- 

MH, OOAHHHaeTCH ao ypoBHH KapeTKH 

9 h HsmcBaeTCH wapy^y ^epea oTKpw- 
Tyw qacTb mejm 1 1 no JiOTKy 21 • 3a- 
mHTHwe unafiKK 15 h 16 npeAOTspamawT 
nonaAaHHe m samiKHHaaHHe qacTKU 
nmaMa s tiacTb mem 1 1 , pacnono*eH- 
nyyo mcjce KapeTKH 9, wo odecnenHBa- 
eT CMbixaHHe menn noA A^ftc TBKeM CHJ1 
ynpyrocrw o6caAHOft ko/iohhw. 

B cbok) o^epeAfc caJibwiKOBoe ynnoT- 
HeHHe 19 b BepxHeA qacm xapeTKH 9 
npeAOTBpamaeT nonaAanne h aaKJiHmr 
Ba^ue ^acr»^ vntsMa Mexny pomiKaMK 
10 h nnocKOCTHMH pa3pe3a 7 o6caA- 

HOft KOAOHKbt. 

K MOMeHTy saBepineimH nepexpwTMs 
sceft tojiw pwxnbix oTno^eHHH KapeT- 
Ka 9 bwxoaht Mepea BepXHHH ckoc 8 
o6caAHo« TpyOw. Ha stom 6ypeime Bpe- 
hbh ho npeKpaioawT. KapeTxy 9 c hot- 
kom 21, samHTHbiMH njianxauM 15 h 16, 
a Tax*e xoMyT 5 CHHMawT. flajibneft- 
mee Cypenne aeAyT b ycToftMKDMX no- 
poAax 6e3 noA*>eMa Oypocoft kojiohhu, 
HapanptBaa ee no Mepe Heo6xoAHMOcTH. 
B 9Toh cnytiae npoMbtBOMHa« 5KHAKocTb 
co mnaMOM nomtHMaeTca c 3a6o« BBepx 
no oGcaAHOft KonoHHe h H3JiHBaeTCB, 
xax oGbiHHO, Mepe9 nepxMee ee ceueHKe, 
pacnoJioaceHHoe hgckojiuko Dbuue ypoBHH 
no»cpxKocTH rpyHTa. 
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CocTaBHTCJib JU 4epeneHKHHa 
PeiiaKTop M* HeAOJiyjueaico TexpeA M.Xozuihhh KoppeKTop C.'ffleKMap 

3«jca? 4382/24 Tupa* 548 IlonnHCKoe 

BHKHTIH rocyaapcTBenHoro KOMvrreTa CCCP 
no flenaM K3o6peTeifHfl h oTKpwTHft 
It 3035, MocKsa, Payraeica* ua6. § a- 4/5 

QpORSBOACTBeHHo-Qomirpa^UHecKoe trpeffnpHJiTKe, r. YmropoA, yn> npoeKTHa* t 4 
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(54) (57) 1. A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A — A section in Fig. 3; 
Fig. 5 shows the B — B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e., //2. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carnage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete 
carnage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carnage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
thecasmg and as usual is poured out through its upper section, located somewhat above 
surface level. 
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